variables, the probability of self-administration of products (medicines or supplements) increased significantly with the intensity of the activity and the membership in a sports club. Conclusions: Our study showed that self-administration of products among female runners seems to be a widespread behavior, where the intensity of the sports practice and the network of runners seem to influence the decision to resort to this behavior.
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INTRODUCTION
Self-administration of products for their presumed health benefits and without any medical supervision is a current behavior and represents a public health concern. Self-administration of vitamin or mineral supplements is indeed a widely practiced behavior. Moreover, many individuals also resort to self-medication (i.e., self-administration of medicines). Although no consensus on a universal definition exists, self-administration of drugs involves consumption, without any health professionals' advice, of over-the-counter drugs but also of formerly prescribed medicines [1, 2] .
While an appropriate self-administration of these remedies can provide some benefit (e.g., patient empowerment, reduction of health expenditure by government) [3] , a non-responsible use can lead to serious health hazards [6, 8] (e.g., misuse, wrong dosage, adverse health events or interactions). The results of three recent studies [4] [5] [6] demonstrated that self-administration of substances is more prevalent among women probably because they seem more willing than men to recognize and voice the symptoms of health ailments [7] . Especially among amateur athletes, self-administration of medicines or supplements is undertaken for various reasons. Primarily, they are frequently exposed to pain, tiredness, injuries and difficulties with recovery and therefore decide to resort to self-administration of various products. They can also deliberately use dietary supplements and medicines in order to enhance their physical appearance and performance [9] . Moreover, because remedies usually self-administered in order to treat common health problems may contain substances prohibited by the World Anti-Doping Code [10] , their consumption exposes amateur athletes to inadvertent doping [11] , which could lead to unexpected penalties, although these controls seem uncommon in the amateur sports community.
Unfortunately, only limited epidemiological data on self-administration of products by amateur athletes exist. The few existing studies mainly focus on one particular product (i.e., only analgesics or only over-the-counter drugs) [12, 13] . These surveys observed a high prevalence of this behavior but did not distinguish self-administration of substances as a lifestyle habit from self-administration of substances at shorter term, with the aim to be physically prepared for a sporting event (i.e., during the period immediately preceding competition). Therefore, the objective of the current survey was to identify the prevalence of self-administration of products in the amateur sports population who aim at being physically prepared for specific sports events. We focused especially on female amateur runners because of the still growing interest in this sport, especially among women, and their propensity to self-administer drugs or supplements more than men [5] . Moreover, too sparse information is available on the use of supplements and medicines in this population. The different races were targeted on the basis of our geographic and availability constraints.
METHODS

Participants
There were no specific selection criteria except that women had to be aged 18 years or more. All Informed consent was obtained from all patients for being included in the study.
Parameters Investigated
Data were collected through an anonymous self-administered questionnaire, specially developed to gather information regarding products that were self-administered by female 
General Information
The questionnaire gathered self-reported socio-demographic and anthropometric data.
It also asked about potential current illnesses.
The level and intensity of usual sports practice (i.e., casual, amateur or professional, number of activities and number of hours of sports practice) were recorded. Women also had to indicate the length of the race chosen on that specific day (10 or 21 km) and whether they were a member of a sports club.
Self-Administered Products
Female runners were also asked to list all self-administered products they had consumed with the aim of being physically prepared for the competition. With the consumption of vitamins and food supplements lasting generally for a longer period than a drug, we decided to establish two different thresholds:
within the last week for dietary supplements and maximum last 24 h for medicines. The following questions were asked to determine whether women resorted to self-administration or not: (1) ''In order to be physically prepared for this specific running event, have you consumed vitamins and/or dietary supplements during the last week, without a doctor's advice?.'' (2) ''Over the past 24 h, during your physical preparation for this event, have you taken medicines fighting against cough/asthma/sore throat/headache/fever/blocked nose/pains/stress/difficulty sleeping/decreasing performance/other?'' By listing the various ailments against which athletes were likely to fight by taking medicines, it allowed us to determine the reasons for this self-medication.
We also inserted control variables to verify whether medicines were consumed with or without any physician advice (and then, self-administered) by asking the following questions: ''Were these medicines prescribed by a doctor?'' ''If the medicine has been prescribed by a doctor, was it in order to be physically prepared for this running event?'' Female runners were also requested to indicate the name of every single product in order to enable us to assess whether they were part of the prohibited list of the World Anti-Doping Agency.
Context of Self-Administration of Substances
We identified on which person's advice, if any, subjects of our sample consumed products (e.g., familial acquaintances, sports acquaintances, colleagues), where products were acquired (e.g., family medicine chest, from friends and peers, at the pharmacy) and reasons to resort to self-administration of these remedies (e.g., lack of time, lack of financial means, symptoms that did not require medical consultation). For each of the questions enquiring about these, a list of pre-established answers was proposed. However, subjects had the opportunity to mention a response not listed. Respondents could report several sources and reasons.
Knowledge of the Anti-Doping Regulations
We enquired about knowledge of doping test regulations and of the World Anti-Doping Agency prohibited list. These four consecutive questions were asked: ''Do you know that an official list of products, considered as doping, 
Organization of Data Collection
Before the race, and then during the period devoted to registration for the running event, Participants' characteristics are summarized in Table 1 . Note also that 13 women refused to participate in our survey. The non-participation rate thus amounts to 8.72%.
Self-Administration Of Medicines
Among the 136 respondents, 47 female runners (34.6%) had taken self-medication drugs during the period immediately preceding the running (i.e., maximum last 24 h) with the aim of being physically prepared for the competition. The main reasons reported by women who indicated self-medication were: to reduce pain (14.0%), to reduce headaches (11.8%) and to improve their physical performance (6.6%) ( Table 2) .
Non-opioid analgesics and nonsteroidal anti-inflammatory drugs were the two therapeutic agents most often cited. Moreover, 11.1% (out of the 47 women who used medicines) consumed two drugs or more. Table 3 shows that no differences were found between female runners who used self-medication drugs with those who did not regarding age, body mass index, level of education, number of health ailments and (Fig. 1) , women mainly answered ''at the pharmacy'' and ''from the family medicine chest'' (also supplied by the formerly prescribed drugs). The acquisition of substances on the Internet and from the circle of acquaintances was also mentioned.
Doping Potential of Consumed Products
Among women who mentioned self-medication Other studies looking at the prevalence of self-medication in amateur athletes [12, 14] showed a slightly higher prevalence than that observed in our results (60% or more, compared to around 30% in our survey). Such discrepancies can easily be explained: these studies were only interested in self-medication as a lifelong habit. Indeed, this behavior is practiced in usual lifestyles by most individuals of the general population. In our case, we focused on self-administered drugs especially in order to be physically prepared for a specific sports event. This procedure allowed us to highlight short-term risks of this kind of behavior. Our results are more in line with a large study [13] , carried out on male and female runners, which showed that up to 49% of athletes consume drugs on their own initiative just before a marathon. However, this study only focused on over-the-counter analgesic consumption.
Context of Self-Administration of Products
In our research, it was not surprising to detect an increase in the probability to self-administer various products with the intensification of physical activity required. Nevertheless, the fact that this probability also increases when amateur runners are members of a sports club seems more unexpected. Some studies [15] [16] [17] suggested that social environment (e.g., family members and peers) prompted subjects to consume health remedies without physician's advice. In our study, a similar observation Moreover, in accordance with other studies [19, 20] , the two therapeutic agents most consumed by the female runners in our sample were non-opioid analgesics and nonsteroidal anti-inflammatory drugs (NSAIDs).
However, using these pharmaceutical agents could lead to an acute risk of worsening traumatic injuries [21] , and unexpected adverse effects related to these drugs may also occur (e.g., gastrointestinal, cardiovascular and renal disorders). In our study, numerous women asserted using several active substances in a combined way. The risks of drug interactions are thus multiplied and could lead to harmful consequences. Regarding where products were obtained, the female runners frequently mentioned the family medicine chest. This probably suggests that these subjects consumed formerly prescribed drugs on their own initiative, which is an understudied practice but which requires particular attention. In addition, we noted the acquisition of substances on the Internet. The online purchase is, nonetheless, sometimes unreliable: provenance and quality of substances are not always controlled. Deplorably, it has been shown that some dietary supplements contain illegal doping substances [23, 24] . Women in our sample were likely to use dietary supplements, which they rightly supposed as legal because sold as such, but unfortunately illegally contained doping substances. This could favor a better performance and exposes athletes, potentially and unconsciously, to the risks of inadvertent doping.
Doping Potential of Products
Doping intentions can be highlighted within our sample. Indeed, among female runners who took self-administered products, nearly 7%
clearly indicated consuming substances to improve their sports performances. This figure could be even more dramatic as we can hypothesize that some individuals declared having used a product for a therapeutic purpose when, in fact, they used it with the aim to enhance their physical performance. This is particularly true for drugs known for their non-medical use (no therapeutic purpose), such as beta 2-agonists [25] , consumed by some female runners in our sample.
We also noted a lack of women's knowledge regarding world anti-doping regulations. Indeed, controls can be conducted at any levels of competition, and the anti-doping regulations also include the possibility of control outside competition [10] . More surprisingly, more than one out of four female runners ignored the existence of the World Anti-Doping Agency prohibited list, and most of those who knew it declared never consulting it. These observations are similar to those made in a previous study [26] demonstrating that, generally, athletes have limited knowledge of anti-doping regulations.
Contributions and Limitations of Our Survey
This study has some strengths. We had the opportunity to collect a limited but sufficient sample to highlight behaviors of self-administration of various products among female runners. In other published studies, researchers focused on lifestyle habits related to self-administration of products but did not objectivize this behavior during the period immediately preceding the competition. The way we proceeded, with our questionnaire involving a particularly short recall period, we obtained comprehensive data about drugs and supplements consumed without health professional advice and with the aim to be better prepared for the race. Moreover, the perspective in which we envisaged this topic allowed us to collect a wide panel of medicinal behaviors at risk for amateur athletes. We also drew up a list of substances presenting a doping power and those being able to lead to a positive result to a doping test. Our questionnaire also shows a good reliability, as indicated by the values of the ICC (i.e., 0.9 and 1.0) for the two main outcomes. This means that if the evaluation by means of our questionnaire could be performed at different times, in a similar context of testing, it would highlight the same results.
Our research also has a number of limitations that need to be considered. First of all, we opted for a convenience sampling, which does not allow us to generalize our results to the whole population of female runners. Then, even if several statically significant relations were established in our sample, it is essential to interpret these with caution by considering them in the strict frame of our survey.
Furthermore, the information bias, due to self-declaration, is the main bias inherent to our investigation. Actually, all the data were self-reported and could have been relayed, voluntarily or not, in an inaccurate or erroneous way. Moreover, the topic approached by our study is subject to social desirability bias, despite a strict guarantee of anonymity. Therefore, we can suppose that prevalence of the practices of self-administration of medicines and dietary supplements has been underestimated in our survey. This social desirability bias is also probably related to refusal to participate (non-participation rate: 8.72%) and therefore also leads to a possible underestimation of the actual prevalence of the practice.
A season bias could also influence our findings. Indeed, in the data collected in February 2015, we observed a higher consumption of decongestant drugs (some being on the World Anti-Doping Agency prohibited list) than for the rest of the collection period.
CONCLUSIONS
Our study underlined that self-administration of medicines and dietary supplements among female amateur runners seems frequently practiced and is influenced by the intensity of physical activity and peers. A promotion of a responsible use of medicines and supplements is therefore necessary to prevent drug misadventures and protect female athletes' health.
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